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© Semiconductor device parts. 

© External electrode terminal parts (12) and a plas- 
tic terminal supporting body (11) are individually 
formed, and the terminal parts (12) are inserted into 
through holes (11a) of the terminal supporting body 
(11), thereby completing a terminal holder (10). Each 
of the terminal parts (12) has a stopper portion (12a) 
at a predetermined position in its longitudinal direc- 
tion, such that the stopper portion (12a) is wider than 
the width of the hole (11 a) in the terminal supporting 
body (11). Hence, the distance between the terminal 
supporting body (11) and the end of the terminal 
parts (12) is defined when the terminal parts (12) are 
inserted into holes (11a) of the terminal supporting 
body (11). In addition, since the terminal parts (12) 
^ includes a spring portion (12b) which abuts against 
m the inner wall of the hole (11a) in the terminal 
<0 supporting body (11) when inserted therein, the ter- 
minal parts (12) cannot be slipped out of the terminal 
00 supporting body (11). Since the terminal holder (10) 
W j S formed by only inserting the terminal parts (12) 
* into the holes (11a) of the plastic terminal supporting 
O body (11), the terminal parts (12) cannot be de- 
n formed, and the terminal holder (10) can be manu- 
al factured easily even if the number of terminal parts 
(12) is large or the configuration thereof is com- 
plicated. 
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SEMICONDUCTOR DEVICE PARTS 



This invention relates to a semiconductor de- 
vice parts for use in a plastic packaged high-power 
semiconductor device and the like, and, more par- 
ticularly, to a semiconductor device parts compris- 
ing external electrode terminals and a terminal sup- 
porting body which is a portion of a package of the 
semiconductor device. 

Fig. 1A is a plan view showing an outer ap- 
pearance of a plastic packaged high-power semi- 
conductor device (G-TR Module) in general, and 
Figs. IB and 1 C are partially cross-sectioned front 
and side views, respectively, of the semiconductor 
device shown in Fig. 1A. In the device shown in 
Figs. 1A to 1C, a semiconductor chip (not shown) 
is mounted on a circuit board 5 and electrically 
connected thereto by bonding wires. An electrode 
bed (not shown) for deriving electrodes to the ex- 
ternal device is formed on the circuit board 5. A 
plastic terminal supporting body 1a and an external 
electrode terminal parts 1b are formed integral with 
each other, constituting a terminal holder 1 . The 
semiconductor device is formed as follows. 

First, external electrode terminal parts 1b are 
placed in a plastic molding die, and plastic is 
injected into the die to form a terminal holder 1. 
Inner lead ends of the external electrode terminal 
parts 1b are adhered by solder 6 to the electrode 
bed on the circuit board 5. Next, a case 3, a heat 
radiating board 4, and the iike are attached to the 
circuit board 5. To protect electronic circuits on the 
circuit board 5 from moisture, vibration, and the 
like, potting material 7 is injected into the case 3. 
Further, casting material 8 is injected on the potting 
material 7. In this way, a semiconductor device is 
completed as a product- 
Fig. 2 is a perspective view showing the outer 
appearance of conventional semiconductor device 
parts (a terminal holder 1). Figs. 3A and 3B are 
partially cross-sectioned front and side views, re- 
spectively, of the semiconductor device parts 
shown in Fig, 2. The external electrode terminal 
parts 1b for connecting an internal electrode on the 
circuit board 5 to an external device and the plastic 
terminal supporting body ta are formed integral 
with each other by means of plastic molding by 
use of a molding die. During the plastic molding, it 
is necessary to prevent plastic from being forced 
out through gaps between the molding die and the 
terminal parts 1b. For this purpose, the terminal 
parts 1b are fastened tightly by the molding die. 

When the number of the external electrode 
terminal parts 1b are increased or when configura- 
tions of the terminal parts 1b are complicated, a 
complicated molding die must be used. As a result, 
it may be impossible to form the terminal parts 1b 



integral with the terminal supporting body ta. In 
addition, due to the contacts between the terminal 
parts 1b and the molding die which occur when the 
terminal parts 1b are fastened by the molding die 

s or due to the plastic injection pressure which is 
applied to the external electrode terminal parts 1 b 
when the terminal parts 1b are molded, the exter- 
nal electrode terminal parts 1b tend to be de- 
formed. When deformed defective terminal parts 

ro 1b are adhered to the circuit board 5 by a solder 6. 
the inner lead end 1 b- 1 of such defective terminal 
parts 1b cannot be perfectly adhered to the elec- 
trode bed. Thus, the defective terminal parts 1b 
cannot be practically used. Since such defective 

, 5 terminal parts 1b lower the molding yield, the cost 
of manufacturing the terminal holder is inevitably 
increased. 

It is an object of the present invention to pro- 
vide semiconductor device parts of high quality 
20 which can be manufactured at a low cost, with 
substantially no defective external electrode termi- 
nal parts produced, even in a case that the semi- 
conductor device parts have a great number of 
external electrode terminal parts or external elec- 
25 trode terminal parts of a complicated configuration. 

The semiconductor device parts according to 
the present invention comprises plastic terminal 
supporting means having through holes, which 
serves as a portion of a package of a plastic 
30 packaged semiconductor device, and external elec- 
trode terminal means which is inserted in the 
through holes for connecting internal electrodes of 
the semiconductor device to an external device, 
each of the external electrode terminal means hav- 
35 ing a stopper portion which enganes with one of 
the through holes and a spring portion which abuts 
against an inner wall of the through hole. 

According to the present invention, external 
electrode terminal parts and a plastic terminal sup- 
40 porting oouy die individually prepared, and the 
terminal parts are inserted into through holes in the 
terminal supporting body, thereby completing a 
terminal holder. A stopper portion is provided at a 
predetermined position on each of the terminal 
45 parts in the longitudinal direction such that the 
stopper portion is wider than the width of the 
through hole in the terminal supporting body. 
Hence, the distance between the terminal support- 
ing body and the end of the external electrode 
so terminal parts is defined when the terminal parts 
are inserted into through holes in the terminal sup- 
porting body. In addition, since the terminal parts 
includes a spring portion which abuts against the 
inner wall of the through hole in the terminal sup- 
porting body when inserted therein, the terminal 
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parts cannot be slipped out of the terminal support- 
ing body. 

The terminal holder of the present invention is 
formed by only inserting the external electrode 
terminal parts into the through holes in a plastic 
terminal supporting body. Therefore, unlike in a 
conventional terminal holder, the terminal parts do 
not deform, and a terminal holder can be manufac- 
tured easily even if the number of the terminal 
parts is targe or the configuration thereof is com- 
plicated. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1A is a plan view showing an outer appear- 
ance of a plastic packaged high-power semicon- 

rjurtnr d^viro in nppprn!' 
Fig. IB is a partially cross-sectioned front view 
of the semiconductor device shown in' Fig. 1 A; 
Fig. 1C is a partially cross-sectioned side view 
of the semiconductor device shown in Fig. 1A; 
Fig. 2 is a perspective view showing an outer 
appearance of. conventional semiconductor, -de- 
vice parts; 

Fig. 3A is a partially cross-sectioned front view 
of the parts shown in Fig. 2; 
Fig. 3B is a partially cross-sectioned sido view 
ot the parts shown in Fig. 2; 
Fig. 4 is a perspective view showing an embodi- 
ment of semiconductor device parts before as- 
sembled, according to the present invention; 
Fig. 5A is a partially cross-sectioned front view 
of the parts shown in Fig. 4; 
Fig. 5B is a partially cross-sectioned side view 
of the parts shown in Fig. 4; 
Fig. 6A is a partially cross-sectioned front view 
of the embodiment of the semiconductor device 
parts after assembled, according to the present 
invention; 

Fig. 6B is a partially cross-sectioned side view 
of the parts shown in Fig, 6A; and 
Fig. 7 is a diagram showing rates of occurrence 
of deformed defective external electrode termi- 
nal parts. 

An embodiment of semiconductor device parts 
according to the present invention will now be 
described with reference to the accompanying 
drawings. 

Fig. 4 is a perspective view showing an em- 
bodiment of semiconductor device parts, i.e., a 
terminal holder 10 before assembled. Figs. 5A and 
5B are partially cross-sectioned front and side 
views, respectively, of the terminal holder 10. In 
Fig. 4, a terminal supporting body 11 and external 
electrode terminal parts 12 are separated from 
each other. According to this invention, first, exter- 
nal electrode terminal parts 12 and a terminal sup- 



porting body 1 1 are individually formed, and there- 
after assembled into a terminal holder 10. The 
plastic terminal supporting body 11 serves as a 
portion of a package of a plastic packaged semi- 
5 conductor device, as is generally shown in Fig, 1 . 
A number of rectangular stepped through holes 11a 
into which the terminal parts 12 are inserted are 
formed in the terminal supporting body 1 1 . Each of 
the holes has a stepped portion. The external elec- 
,o trode terminal parts 12 is inserted into the stepped 
hole 11a to connect an internal electrode of the 
semiconductor device to an external device. A 
stopper portion 12a which is wider than the longitu- 
dinal length of the stepped hole 11a and a spring 
75 portion 12b which abuts against the inner wall of 
the stepped hole 11a are provided in the middle of 
the external electrode terminal parts 12, Thus, the 
n?r t<^ ]? nr^v^mpri from hpinn slinnerj out nf 'he 
stepped hole 1 la. The configuration of the stopper 
20 portion 1 2a is determined so as to fit in with that of 
the stepped hole 11a. The position of the stopper 
portion 12a is determined so that inner and outer 
lead portions of the terminal parts 12 protrude by 
predetermined lengths from the surface of the sup- 
25 porting body 11 when the terminal parts 12 is 
inserted into the stepped hole 11a until the stopper 
portion 1 2a. i.e., a wider portion of the terminal 
parts 12 abuts against the shoulder portion of the 
stepped hole it a of the terminal supporting body 
:jo I 1 . Thus, tho distance between tho terminal sup- 
port 11 and the end of the terminal parts 12 is 
defined. The spring portion 12b is punched and 
bent as a tongue piece in one direction by a press 
step. An inner lead end 12c of the terminal parts 12 
35 is bent to ensure the contact with the electrode 
bed. 

Figs. 6A and 6B are partially cross-sectioned 
front and side views, respectively, showing the 
embodiment of the semiconductor device parts 

40 after assembled, according to the present inven- 
tion. The terminal holder 10 is completed by insert- 
ing the external electrode terminal parts 12 in the 
stepped hole 11a of the terminal supporting body 
11 outwardly from the package, i.e.. in the direction 

45 as indicated by the arrows in Figs, 4 and 5. In this 
assembled state, there is a clearance between the 
terminal parts 12 and the inner wall of the stepped 
hole 11a of the terminal supporting body 11. How- 
ever, since the spring portion 12b of the terminal 

50 parts 12 abuts against the inner wall of the stepped 
hole 11 a when the terminal parts 12 is inserted in 
the stepped hole 11 a, the terminal parts 12 is fixed 
to the terminal supporting body 11 and are not 
slipped out. 

55 The steps of mounting a semiconductor chip 
on the circuit board 5. connecting the semiconduc- 
tor chip with the circuit board 5 by the bonding 
wires, and adhering the inner lead end 12c with the 
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inner electrode bed on the circuit substrate 5 by a 
brazing material (solder etc.) are performed in the 
same manner as shown in Fig. 1. 

Fig. 7 is a diagram showing rates of occur- 
rence of deformed defective external electrode ter- 
minal parts during the molding step. In the dia- 
gram, the abscissa denotes the number of sample 
lots, and the ordinate denotes the rate of occur- 
rence (%) of deformed defective external electrode 
terminal parts in each of the lots. A curve I repre- 
sents rates of occurrence of defective terminal 
holders 10 according to the present invention in 
which external electrode terminal parts 12 and a 
plastic supporting body are individually formed and 
thereafter assembled. A curve II represents rates of 
occurrence of defective terminal holders according 
to the conventional art in which external electrode 
terminal parts are formed integral with a supporting 
body by the plastic molding. As is clearly shown in 
Fig'. 7, the rates of occurrence of defective terminal 
holders according to the present invention are sup- 
pressed to substantially zero. 

As has been described above, the terminal 
holder 10 of the present invention is formed by 
inserting the terminal parts 12 into the supporting 
body 11, which have been formed independently 
each other. Hence, a large number of external 
electrode terminal parts or those of a complicated 
configuration can be manufactured easily unlike in 
the conventional art. Moreover, since substantially 
no defective parts can be produced in the step of 
forming the terminal holder of the present inven- 
tion, the manufacturing cost can be reduced as 
compared to the conventional parts. 

Claims 

1. A semiconductor device parts (10) comprising: 
plastic terminal supporting means (11) having 
through holes (11 a) which serves as a portion 
of a package of a plastic packaged semicon- 
ductor device; and external electrode terminal 
means (12). inserted in said through holes 
(11 a) for connecting internal electrodes of said 
semiconductor device to an external device, 
each of said external electrode terminal means 
(12) having a stopper portion (12a) which en- 
gages with one of said through holes (11a) and 
a spring portion (12b) which abuts against an 
inner wall of said through hole (1 1a). 

2- The semiconductor device parts (10) according 
to claim 1. characterized in that said through 
holes (11a) are stepped holes, and said stop- 
per portion (12a) is a stepped shoulder portion 
which fit in with said stepped hole (11a). 

3. The semiconductor device parts (10) according 
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to claim 1, characterized in that said spring 
portion (12b) of each terminal means (12) is 
formed by bending a portion of said terminal 
means (12) in one direction. 

The semiconductor device parts (10) according 
to claim 1. characterized in that said stopper 
portion (12a) and said spring portion (12b) are 
formed at substantially the same predeter- 
mined positions of every external electrode 
terminal means (12) in its longitudinal direction. 
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